The aim of the study was to compare clinical and radiological results between the helical blade lag screw (proximal femoral nail antirotation II [PFNA II]) and the traditional lag screw (Zimmer Natural Nail [ZNN]) in the operative treatment of osteoporotic femur intertrochanteric fractures. We selected 182 patients who could be observed for at least 1 year from among 352 patients who received surgical treatment for osteoporotic isolated femur intertrochanteric fractures between January 2013 and December 2016. The PFNA II was applied in 110 cases, and the ZNN in 72 cases. We evaluated operation time, bleeding amount, quality of reduction, tip apex distance, bone union time, sliding distance, and lag screw position. The mean operation times and bleeding volumes were respectively 38 minutes and 224 mL for PFNA II, and 42 minutes and 234 mL for ZNN. The quality of reduction was good, acceptable, and poor in 71%, 25%, and 4% for PFNA II, and 68%, 31%, and 1% for ZNN, respectively. The mean tip apex distances, bone union times, and sliding distances were respectively 21.1 and 20.7 mm, 12.4 and 12.9 weeks, and 4.2 and 3.9 mm. The lag screw position was acceptable and poor in 95% and 5% for PFNA II, and 97% and 3% for ZNN, respectively. The design of the lag screw did not influence the surgical outcome in the osteoporotic isolated femur intertrochanteric fractures. Therefore, choice of the proximal femoral nail can safely be made according to surgeon preference.
INTRODUCTION
Intertrochanteric fracture is one of the most common pelvic injuries in the elderly population, with a prevalence 26.8 persons per 100,000 population (16.9 males and 36.8 females) [1] .
The fracture occurs from high-energy impact in the younger population but is commonly derived from simple low-energy trauma such as in slip down in patients with underlying osteoporosis. The principle of treating such injury is performing prompt operation for early ambulation and rehabilitation of the patient [2] [3] [4] . For fracture fixation, historically, two instruments are used, the sliding hip screw and proximal intramedullary nail (proximal femoral nail) [5, 6] . While both instruments have been shown to have excellent outcomes, a trend toward using the proximal femoral nail has been observed in the modern era owing to its ease of application, shorter surgical time, and superior biomechanics [7] [8] [9] [10] [11] . As the prevalence of intertrochanteric fracture is high, numerous innovations have been made to improve the outcome by modifying the instrument design. One of the greatest changes occurred in the lag screw design, the portion of the proximal nail that is used to fixate the femoral head portion. Currently, two types of lag screw is commonly being used, one having a helical blade (HB) design and the other having a traditional lag screw (TLS) design. Both were designed so that the implant may have better purchase to the cancellous femoral. Although the HB design has been shown to have superior outcome in biomechanics study, controversies exist in clinical setting [12] [13] [14] .
To our knowledge, only a few studies have compared the two designs, of which most are reports of only a few cases. Therefore, in this study, we compared the clinical results of the intertrochanteric fracture fixation using the HB and TLS designs. Herein, we are report the result along with a literature review.
MATERIALS AND METHODS
From January 2013 to December 2016, 412 patients visited Chosun University Hospital and were diagnosed as having intertrochanteric fracture. The inclusion criterion for the present study was patients with only isolated intertrochanteric fractures that occurred from low-energy trauma. Using this criterion, 352 patients were retrieved from our database. Of these patients, 18 were treated with a sliding hip screw, and those who underwent intertrochanteric fracture fixation using a proximal femoral nail constitute the basis of our study (Fig. 1) . The patients' mean age was 80.47 years (range, 65 to 98 years). The patients included 62 men and 120 women.
In all the patients, dual energy X-ray absorptiometry was performed for measurement of bone mineral density and the diagnosis of osteoporosis was confirmed. Simple pelvic anteroposterior radiography and computed tomography were used to classify the fractures according to AO classification.
Of these patients, 110 had operation using the HB design were assessed by two orthopedic surgeons. For the reduction quality, classification by Fogagnolo and colleagues [15] were used, and for lag screw position, the Cleveland index and tip apex distance were used [16, 17] . In addition, protrusion of the lag screw at the lateral femoral cortex was assessed by mea- 
RESULTS
The mean time to operation was 3.4 days (range, 0 to 14 days) from the time of injury (3.4 and 3.5 days for the HB and TLS groups, respectively; p=0.91). The operation time was slightly less in the HB group but did not show statistical significance. No significant differences in total bleeding volume and transfusion were found between the two groups.
The quality of reduction was good, acceptable, and poor in 71%, 25%, and 4% for the HB group, and 68%, 31%, and 1% for the TLS group. No significant difference was found between the two groups when the quality of reduction was subdivided into Evans classification (stable vs. unstable fracture). In addition, no significant difference was found in terms of lag screw position in the two groups (Table 2 ). In the follow-up, lag screw cutout, backout, and other failures were observed in 1, 11, and 5 cases in the HB group, and 1, 10, and 3 in the TLS group, respectively. While a trend toward more lag screw failure was observed in the TLS group, this did not reach statistical significance. Nonunion occurred in 2 cases overall, with no significant difference between the two groups.
DISCUSSION
The results of the present study indicate that while a trend toward more operation time and lag screw cutout was observed in the TLS, the results of the two proximal nail types were comparable [18] . The proximal femoral nail has been recognized as a treatment of choice for intertrochanteric fracture owing to its short operation time and excellent biomechanical design, which enables immediate rehabilitation of the patient after surgery [19] . The traditional design of the proximal femoral nail has a lag screw to fixate the femoral head. While the result has been optimal, the number of potential complications has been reported, which includes screw cutout, loosening, Z-effect, and lateral thigh pain at the insertion point of the lag screw [20] [21] [22] [23] . To minimize these potential complications, a newer lag screw design has been developed by several industrial corporations. ZNN was designed so that the lag screw is slightly larger than the previous design to enable more bone purchase during the fixation. On The study has been replicated by several different surgical groups, which showed consistent results that the outcomes of the two designs are comparable. Theoretically, the HB design should provide better stability because the cancellous bone is preserved [12] . As the biomechanical study demonstrated, we also agree that HB may be superior in the laboratory setting.
However, in real practice, the stability of the fixation is attributed by multiple factors such as the quality of the fixation, adequacy of the screw placement, patient weight, and bone quality. As the previous clinical study included only a small number of patients for assessment, we decided to perform the study with a large study cohort to minimize the effect of the confounding factors. Nonetheless, our study shows comparable results, indicating that the design of the lag screw does not influence the surgical outcome.
We acknowledge the limitations of the present study. The study had a retrospective design, and the choice of the implant was not selected randomly. Nevertheless, to our knowledge, this is the largest series to compare two lag screw designs for intertrochanteric fracture fixation in the clinical setting. We believe our study provides sufficient evidence to confirm that using the contemporary proximal femoral nail will result in optimal outcome regardless of lag screw design.
Therefore, choice of the proximal femoral nail can safely be made according to surgeon preference.
